Abstract. Study on the relationship between communication skills and emotional intelligence used to provide suggestions for improving communication ability of medical students. Methods Stratified random cluster sampling was employed for questionnaires from 964 clinical medical students in a medical school by means of CSS and EIS. Results There were statistically significant differences in listening, speaking ability and relationship establishment dimensions among different genders (P<0.05). There was no significant difference in communication skills between different regions. There were significant differences in self-regulation of emotions, regulation of others emotions and the mean of emotional intelligence between different regions (P<0.05). There were significant differences in the scores of all dimensions of communication skills except empathy (P>0.05) among different grades. The scores of emotional intelligence in different grades except self-regulated emotion (P>0.05) were statistically significant. There was a positive correlation between communication skills and emotional intelligence of medical students. Conclusion Communication skills of medical students need to be improved, and communication skills can be improved through emotional intelligence training.
Introduction
The inadequate communication ability of medical staff had become an important reason for the tense doctor-patient relationship and the low quality of medical services in China, and the urgent task of medical education and training was to enhance the communication ability of medical staff [1] . Medical students will be engaged in medical related work in the future, and improving the communication ability of medical students will become a breakthrough point to solve the above problems. The key to the cultivation of medical students' communication ability lie in the following four points: establishing correct communication consciousness and advanced communication concept, appropriately grasping their own emotions and feelings, correctly handling the difficulties in work and study, and mastering various communication skills. It could be seen that emotional intelligence and communication skills were the components of medical staff communication ability. The development trend of medical students' emotional intelligence and communication skills has a great impact on the future trend of doctor-patient relationship. Emotional intelligence belonged to the psychological characteristics of human personality, which referred to the ability to perceive, distinguish one's own emotions from others, and use this information to guide one's thinking and action [2] . As an important ability that could be improved through targeted systematic learning, emotional intelligence had been proved to be related to patient satisfaction, the occurrence of medical errors, and the performance of medical staff [3] . Communication skills were the skills that could be communicated effectively in an individual and socially appropriate way. Good communication skills could increase patient satisfaction, reduce medical disputes, facilitate health education, improve compliance, clinical efficacy, and work efficiency [4] . Previous studies showed that the relationship between emotional intelligence and communication skills was relatively rare, and there was no research on the relationship between emotional intelligence and communication skills of medical students. This paper investigates the influencing factors of emotional intelligence and communication skills of medical students, and explores the effect of emotional intelligence and its dimensions on communication skills in order to provide evidence for improving medical students' communication ability.
Object and Methods

Object
Stratified random cluster sampling method was used to select 1000 students of clinical medicine specialty in a medical college in Shandong Province as subjects, 964 valid questionnaires were collected (excluding samples with incomplete information or obvious signs of perfunctory), the effective rate is 96.4%. Among them, 396 were males and 568 were females, 312 were urban residents and 652 were rural residents, 252 were freshmen, 216 were sophomores, 224 were juniors, and 272 were seniors.
Methods
Communication Skills Scale. The scale was self-designed by interviewing relevant experts, teachers and students, and referring to relevant theories and scales such as Chur-Hansen, CRCWEM, Calgary-Cambridge Observation Guide, Kalamazoo Communication Elements Assessment Scale, Medical Students' Interpersonal Communication Ability Assessment Scale, etc. [5] [6] [7] [8] . KMO=0.95, internal consistency coefficient of 0.89, internal consistency coefficient of each factor between 0.74 and 0.87, had good reliability and validity. A total of 15 projects were included in 5 dimensions, including atmosphere building (passion, respect and comfort), listening (observation, comprehension and key problem grasping ability), empathy (emotional perception, emotional recognition and emotional support), expressive ability (verbal expression, non-verbal expression and agreement), relationship building (education, cooperation and trust). The Likert 5-point scoring system was adopted in the scale. The higher the score was same as the higher the communication skill level. 2. Emotional Intelligence Scale. It was compiled by Schutte et al. [9] , and the Chinese version was introduced by Wang Caikang [10] . It had good reliability and validity in college students [11] , A total of 33 projects were included in 4 dimensions, including emotional perception, self-regulation of emotions, regulation of others emotions, emotional use of four dimensions, and used Likert 5-point scale form, internal consistency coefficient of 0.83.
Statistical analysis
Using EpiData2.0 to build database, double entry and logical verification. SPSS 18 software was used for statistical processing of data. The scores of each dimension were described byx±s, and the data were analyzed by independent sample t test, variance analysis and correlation analysis. The difference was statistically significant (P < 0.05).
Results
Communication skills and emotional intelligence of medical students
Communication skills, communication skills of medical students scored 3.48±0.61. Gender differences in listening, speaking ability and building relationship dimensions were statistically significant(t=-2.967～-0.328,P<0.05). There was no significant difference among different regions.
There were significant differences in communication skills of different grades except empathy dimension (F=1.476,P>0.05). Emotional intelligence, emotional intelligence of medical students scored 3.72±0.45. There were statistically significant differences in gender between self-regulation emotion and regulation of others emotions dimensions(t=-2.967 ～ -2.206,P<0.05). There were significant differences in the mean scores of self-regulation of emotion, regulation of others emotion and emotional intelligence between different regions(t=-3.584 ～ -2.061,P<0.05). There were significant differences in emotional intelligence of different grades except self-regulation emotional dimension (F = 2.219,P > 0.05). As shown in Table 1 and Table 2 . 
Correlation analysis between medical students' emotional intelligence and communication skills
The mean and dimensions of emotional intelligence of medical students were positively correlated with the mean and dimensions of communication skills. As shown in Table 3 . 
Regression analysis of medical students' emotional intelligence on communication skills
Using emotional intelligence as predictor and communication skill as dependent variable, linear regression analysis was conducted. Before regression analysis was done, scatter plots were used to test whether there was linear relationship between the two variables. As shown in Fig. 1 .The graph showed that the linear relationship between the two variables of emotional intelligence and communication skills was obvious, which was suitable for regression analysis.
The predictive effects of emotional intelligence on communication skills and various dimensions were analyzed by linear regression method. As shown in Table 4 .The results showed that emotional intelligence of medical students had a good predictive power on communication skills, explaining 37.7% of the variation of communication skills (F (1,964) = 121.635, P < 0.01). The fitting result of emotional intelligence on communication skills was y = 0.659 + 0.783x. In order to test the effectiveness of emotional intelligence on the regression model of communication skills, residual analysis was used to test the fitting results, as shown in Figure 2 . Most of the scatter plots were scattered near the slant line, indicating that the residual was normal distribution, so the regression model of emotional intelligence on communication skills was established. Figure 2 . Normalized residuals normal P-P diagram.
Discussion
There were significant differences in listening, expressive ability and relationship building between different genders, which might be related to gender and personality differences. Female had more delicate feelings, mild personality, good image thinking and patience, so they were better at listening, more fluent in verbal expression and easier to establish good relations in interpersonal communication. This study found no effect on communication skills, and was consistent with the findings of Guo Shi [12] . As a special interpersonal skill, communication skills were not inherent. There might be differences between urban and rural areas in primary and secondary schools, and this skill can be improved through acquired learning and practice in college. The higher the score of communication skills was same as the higher grades, and this was related to the training of communication skills. Curriculum arrangement in the first grade was mainly focused on ideological, political education and public basic education. With the increase of grade, professional elective courses (medical ethics, medical psychology), and public elective courses (medical history, health law, social medicine, health economics, health service research, medical service marketing) were gradually offered. Humanities and Social Sciences courses were conducive to enhance the comprehensive qualities of medical students. However, the curriculum of communication skills training required higher specialty and systematicness, lacks of systematic planning and design, the arduous major and elective courses, the few humanities courses, the insufficient degree of attention, and unsound teaching staff which would affect the quality and effect of communication skills training. It might be the reason why medical students had poor scores in communication skills.
The results showed that there were significant differences between female and male in self-regulation of emotions and regulation of others emotions, which was consistent with the results of Xiao Jing [13] . Female had more capable of regulating their own emotions, were more gentle and modest in communicating with others, encouraging more expression and caring for others, and were more acceptable to others. Rural were superior to urban in self-regulation of emotions, regulation of others emotions and emotional intelligence, contrary to Zhao Weiyan [14] . It might be related to subjects, sample size, measurement tables and characteristics of different specialties. The effect of grade on emotional intelligence was consistent with the results of Sun Lihong [15] and Tao Siliang [16] on emotional perception, regulation of others emotions and emotional use. Emotional intelligence was risen with the growth of grade, which was related to the clear goal of development, the improvement of career planning ability, rich medical knowledge and the offering of mental health courses (mental health education, health education, social psychology, etc.).
Correlation analysis of emotional intelligence and communication skills of medical students showed that emotional intelligence of medical students had a significant impact on their communication skills. Improving emotional intelligence of medical students could enhance their communication skills, which was consistent with the results of Zhai Chunxiao [17] . Medical students of high emotional intelligence could better regulate their negative emotions, correctly understand and feel others emotions, better communicate, and better interpersonal relationships with others. In terms of specific dimensions, emotional perception and communication skills were positively correlated with five dimensions. Emotional perception was the ability to identify emotions from own physical and emotional state, and from others speech, voice, expression and behavior. Students with high emotional perception were more likely to identify others negative emotions during the listening process, used empathy to regulate emotions, and adopt appropriate expressions to eliminate negative emotions more quickly, and gained the trust of others. The five dimensions of self-regulation, emotion regulation and communication skills were positively correlated. Students with high emotional intelligence could actively regulate their own and others emotions, maintain own good physical and mental state, who were more willing to communicate and reach agreement with others, maintain harmonious interpersonal relationship with others, had strong social adaptability, and were more likely to succeed in their study, life and work. It was particularly important for clear motivation, creative thinking, flexible planning of emotional use in difficult situation communication, and could take to create a harmonious atmosphere, positive emotions, correct and effective action to improve the situation.
In a word, communication skills of medical students need to be improved, and emotional intelligence was positively related to communication skills. Therefore, medical colleges and universities should attach importance to the cultivation of emotional intelligence, set up emotional intelligence development courses to improve the level of communication skills. To improve the ability of medical students to express their feelings, understand and perceive others emotions, and take a positive attitude towards cooperation and competition in study and life. Cultivate the ability of self-regulation, actively guide medical students to correctly understand the difficulties and environment in their study and life, and learn to use appropriate and positive coping styles. Improve mental endurance and promote subjective well-being and satisfaction through mental health education. Actively guide medical students to participate in school activities and social practice, and effectively enhance the communication ability of medical students. This research was financially supported by the 2016 medical education research project (Grant NO. 2016A-RW008).
